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Theorem A {#FPar1}
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Proposition B {#FPar2}
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This has implications for the Serre spectral sequence of ([0.2](#Equ2){ref-type=""}), and it is this that we shall exploit to prove Theorem [A](#FPar1){ref-type="sec"}. As Proposition [B](#FPar2){ref-type="sec"} is central to our argument, and its proof is not yet available, in Sects. [2](#Sec5){ref-type="sec"} and [3](#Sec6){ref-type="sec"} we will give an independent proof of it, which works for all $\documentclass[12pt]{minimal}
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Finally, in Sect. [4](#Sec7){ref-type="sec"} we show how similar methods can be used to show that the space $\documentclass[12pt]{minimal}
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Proof of Theorem [A](#FPar1){ref-type="sec"} {#Sec2}
============================================

By the work of Weiss--Williams \[[@CR22], Theorem A\], there is a certain map$$\documentclass[12pt]{minimal}
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We now suppose for a contradiction that $\documentclass[12pt]{minimal}
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Rational homology of the Whitehead spectrum {#Sec3}
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We shall use Corollary 1.2 of Hsiang--Staffeldt \[[@CR15]\], which shows that$$\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$$\begin{aligned} H_*(\mathbf {A}(W_{g,1});\mathbb {Q}) = \pi _*(\mathbf {A}(W_{g,1})) \otimes \mathbb {Q}\cong (K_*(\mathbb {Z}) \otimes \mathbb {Q}) \oplus (\Sigma \bar{K}_{ab}) \end{aligned}$$\end{document}$$where *K* is a minimal model for the dga $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$$C_*(\Omega W_{g,1};\mathbb {Q})$$\end{document}$, $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$$\bar{K}$$\end{document}$ denotes the augmentation ideal, which inherits the structure of a graded Lie algebra with bracket given by $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$$[x,y] := x \cdot y - (-1)^{\vert x \vert \cdot \vert y \vert } y \cdot x$$\end{document}$, and $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$$\bar{K}_{ab} = \bar{K}/[\bar{K}, \bar{K}]$$\end{document}$ is the abelianisation of this graded Lie algebra.

As $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$$W_{g,1}$$\end{document}$ is a suspension, the homology of $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$$\Omega W_{g,1}$$\end{document}$ is the tensor algebra on the vector space $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$$H_g[n-1]$$\end{document}$. In particular it is a free (non-commutative) algebra, so is quasi-isomorphic to $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$$C_*(\Omega W_{g,1};\mathbb {Q})$$\end{document}$, and we may take $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$$K=H_*(\Omega W_{g,1};\mathbb {Q})$$\end{document}$ with trivial differential. It follows that $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$$\bar{K}_{ab}$$\end{document}$ is the augmentation ideal of the free graded commutative algebra on $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$$H_g[n-1]$$\end{document}$, that is$$\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$$\begin{aligned} \bar{K}_{ab} = (H_g[n-1])&\oplus \left( \begin{array}{ll} \mathrm {Sym}^2(H_g)[2n-2] &{}\quad \text {if} \,\,n\,\, \text {is odd}\\ \wedge ^2(H_g)[2n-2] &{}\quad \text {if} \,\,n\,\, \text {is even} \end{array} \right) \\&\oplus \,(\text {terms of degree} \ge 3n-3). \end{aligned}$$\end{document}$$Let us write$$\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$$\begin{aligned} U := {\left\{ \begin{array}{ll} \mathrm {Sym}^2(H_g) &{} \quad \text {if}\,\, n\,\, \text {is odd}\\ \wedge ^2(H_g) &{} \quad \text {if} \,\,n\,\, \text {is even.} \end{array}\right. } \end{aligned}$$\end{document}$$Then we have$$\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$$\begin{aligned} H_*(\mathbf {A}(W_{g,1});\mathbb {Q}) \cong (K_*(\mathbb {Z}) \otimes \mathbb {Q}) \oplus (H_g[n]) \oplus (U[2n-1]) \end{aligned}$$\end{document}$$in degrees $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$$* \le 2n$$\end{document}$. Applying the cofibre sequence ([1.2](#Equ5){ref-type=""}), we obtain$$\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$$\begin{aligned} H_*(\mathbf {Wh}^{\mathrm {Diff}}(W_{g,1});\mathbb {Q}) \cong (\tilde{K}_*(\mathbb {Z}) \otimes \mathbb {Q}) \oplus (U[2n-1]) \end{aligned}$$\end{document}$$in degrees $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$$* \le 2n$$\end{document}$. The rational homology of $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$$\mathbf {Wh}^{\mathrm {Diff}}_s(W_{g,1})$$\end{document}$ is therefore the same, as it is already 1-connected. Thus, dualising, we have$$\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$$\begin{aligned} H^*(S^\infty _+ \wedge _{\mathbb {Z}/2} \Omega \mathbf {Wh}^{\mathrm {Diff}}_s(W_{g,1});\mathbb {Q}) \cong ((\tilde{K}_{*-1}(\mathbb {Z}) \otimes \mathbb {Q}) \oplus (U[2n-2]))^{\mathbb {Z}/2} \end{aligned}$$\end{document}$$in degrees $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$$* \le 2n-1$$\end{document}$, for some involution. It follows from Farrell--Hsiang \[[@CR10]\] (which considers the case $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$$g=0$$\end{document}$) that this involution acts as $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$$-1$$\end{document}$ on $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$$\tilde{K}_{*-1}(\mathbb {Z}) \otimes \mathbb {Q}$$\end{document}$, so this summand does not contribute to the invariants. Thus$$\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$$\begin{aligned} H^*(S^\infty _+ \wedge _{\mathbb {Z}/2} \Omega \mathbf {Wh}^{\mathrm {Diff}}_s(W_{g,1});\mathbb {Q}) \cong (U[2n-2])^{\mathbb {Z}/2} \end{aligned}$$\end{document}$$in degrees $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$$* \le 2n-1$$\end{document}$, for some involution on *U*. Taking the free graded-commutative algebra on this, it follows that$$\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$$\begin{aligned} H^*(\Omega ^\infty (S^\infty _+ \wedge _{\mathbb {Z}/2} \Omega \mathbf {Wh}^{\mathrm {Diff}}_s(W_{g,1}));\mathbb {Q}) \cong \mathbb {Q}[0] \oplus (U[2n-2])^{\mathbb {Z}/2} \end{aligned}$$\end{document}$$in degrees $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$$* \le 2n-1$$\end{document}$.

The Serre spectral sequence argument {#Sec4}
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### Proposition 1.1 {#FPar3}
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Characteristic classes of block bundles {#Sec5}
=======================================

We should like to give a proof of Proposition [B](#FPar2){ref-type="sec"}, as it does not require the entire corpus \[[@CR1], [@CR2], [@CR12], [@CR13]\] and beyond to see that the kernel ([0.3](#Equ3){ref-type=""}) is non-trivial. We shall show that this kernel is non-trivial by producing an explicit element in it, which will be described in terms of generalised Mumford--Morita--Miller classes. If $\documentclass[12pt]{minimal}
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Construction 2.1 {#FPar5}
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It is easy to see that the class so obtained is independent of all choices, and it is shown in \[[@CR7], §4\] that it restricts to the Euler class on the fibre *M*. The definition given in \[[@CR7], §4\] seems to differ by a sign, but it does not, by Lemma [2.2](#FPar6){ref-type="sec"} (i) below.

Lemma 2.2 {#FPar6}
---------
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Proof {#FPar7}
-----

For (i), consider the involution $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$$\tau $$\end{document}$ of $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$$X \times _B X$$\end{document}$ which interchanges the two factors. When *d* is odd, this has degree $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$$-1$$\end{document}$, and so $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$$\tau ^* \Delta _! = -\Delta _!$$\end{document}$. On the other hand $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$$\Delta ^* \tau ^* = \Delta ^*$$\end{document}$, so $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$$e(T_\pi E)=-e(T_\pi E)$$\end{document}$.

For (ii), note that if $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$$(\pi : E \rightarrow \vert K \vert , \mathcal {A})$$\end{document}$ arises from a smooth fibre bundle then in Construction [2.1](#FPar5){ref-type="sec"} we do not need to replace it by a fibration. The resulting $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$$p : X \rightarrow B$$\end{document}$ is a smooth fibre bundle with vertical tangent bundle $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$$T_p X$$\end{document}$, and the map $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$$\Delta : X \rightarrow X \times _B X$$\end{document}$ is a smooth embedding with normal bundle $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$$T_p X$$\end{document}$. Hence $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$$\Delta ^*\Delta _!(1)$$\end{document}$ is the Euler class of $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$$T_p X$$\end{document}$, which restricts to the Euler class of $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$$T_\pi E$$\end{document}$.
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For (iv), we must involve ourselves in the details of the construction of the transfer in \[[@CR7]\], with which we assume the reader is familiar. We begin by constructing a commutative diagramIn this diagram, *B* is a Poincaré duality space and *p* is a Hurewicz fibration with fibre $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$$F \simeq M^{d}$$\end{document}$ (obtained as in Construction [2.1](#FPar5){ref-type="sec"}). *W* is a smooth oriented manifold of dimension $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$$(d+\ell )$$\end{document}$ with boundary, which is homotopy equivalent to *M*, and $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$$p'$$\end{document}$ is a smooth fibre bundle (obtained from the Closed Fibre Smoothing Theorem of \[[@CR7]\]). The map $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$$p''$$\end{document}$ is obtained as the fibrewise double of $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$$p'$$\end{document}$, and is a smooth oriented fibre bundle with closed fibres. Finally, the horizontal arrows express each left-hand space as a (fibrewise) retract of the right-hand space.
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Proof of Proposition [B](#FPar2){ref-type="sec"} {#Sec6}
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We can extend the definition of the classes $\documentclass[12pt]{minimal}
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Our goal in this section is to show how similar techniques to those we have been using imply the following.
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Proof of Theorem 4.1 {#FPar14}
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